The aim of this research was to identify the motivations for citation to Wikipedia in scientific papers. Also, the number of citation to Wikipedia, location of citation, type of citing papers, subject of citing and cited articles were determined and compared in different subject fields. From all English articles indexed in Scopus in 2007 and 2012 that have cited Wikipedia, 602 articles were selected using stratified random sampling. Content analysis and bibliometric methods were used to carry out the research. Results showed that there are 20 motivations for citing Wikipedia and the most frequent of them are providing general information and definition, facts and figures. Citations to Wikipedia often were in the introduction and introductory sections of papers. Computer sciences, internet and chemistry were the most cited subjects. The use of Wikipedia in articles is increasing both in terms of quantity and diversity. However, there are disciplinary differences both in the amount and the nature of use of Wikipedia.
INTRODUCTION
Wikipedia, a free online encyclopedia that anyone can edit, includes close to 4 million entries and is now a much-used resource. [1] The popularity of Wikipedia in the academic community has been growing since its creation in 2001 [2] and it will probably become increasingly important as a tool to send the scientific researches out. [3] Despite its popularity, Wikipedia is not uniformly accepted as a credible and trustworthy resource for research. Obviously, the concern regarding Wikipedia's credibility stems from the unique process of content generation that allows essentially anonymous individuals to create and update articles. [4] However, with the continuous development and growing readership, concerns about the credibility of this source still exist.
Despite the uncertainties about the credibility and quality of Wikipedia, Wikipedia is increasingly being cited by researchers. [5, 6] Although, there have been many studies about Wikipedia, we still do not know why researchers cite Wikipedia. Our aim in this study is to answer this question. More specifically we seek answers to the following questions:
• What are the motivations for citing Wikipedia?
• Where in journal articles (in which parts) Wikipedia is cited? • How is the distribution of citations to Wikipedia across different article types? • What are the subjects of cited Wikipedia entries?
• How is the distribution of the citing articles across different subject categories?
Literature Review
We present the review of the past works in two sections. First we review studies about citation motivations and typing and then, studies related to Wikipedia.
Citation Motivation Studies
One of the first categorizations of citation types is the one by Garfield. [7] He listed 15 reasons or motivations for citations, from paying homage to pioneers and giving credit for related work to disclaiming ideas of others and disputing priority claims of others (negative homage). [7] Since Garfield's list, several other researchers proposed categorizations of citation types or motivations. Table 1 shows the list of these authors with the approach they used to generate their list and the number of citation types they proposed in their categorization. Empirical means that the categorization does not have a philosophical or theoretical basis.
As we can see from Table 1 , there are several categorizations of citation types or motivations. They have been developed using different approaches and for different purposes. We summarize them in Table 2 which can be helpful for converging different lists in order to obtain a more exhaustive categorization. Discussing all of the categorizations presented in Table 1 is out of the scope of this paper and it would make this article too long. Another reason for avoiding such as a discussion is that after inspecting all of them, we realized that none of them were suitable for our purpose. Wikipedia is an encyclopedia with anonymous articles and no one would cite an anonymous article that could be edited at any time for reasons such as negational or persuasive or some other motivations.
Studies on Wikipedia
A few studies have investigated the attention that Wikipedia attracted in academe. Park [5] showed the increasing number of research publications about Wikipedia and citations made to it since its launch in 2001 and scholars in the fields of computer science, information science and social sciences are the most active in citing Wikipedia. Huggett [6] replicated Park's study by looking for "Wikipedia" in titles, keywords or abstracts of scholarly papers published in journals indexed in Scopus and found a dramatic increase in the number of publications referring to Wikipedia as a source. She also compared the number of scholarly papers with "Wikipedia" in their references and the number of scholarly papers with other free online encyclopedias in their references. Results showed that although the use of other free online encyclopedias increased annually, the increase in the use of Wikipedia as a source was greater.
A number of other studied have focused on how and why Wikipedia is used. Baker's [29] study on citations to Wikipedia in law reviews showed that one of the most common justifications for citing Wikipedia by writers and judges was that Wikipedia is comparable with other sources and therefore is a reliable source. A common reason for citing Wikipedia was to give definitions of new terms. In a similar research Head and Eisenberg [30] examined why and how students use Wikipedia during the course-related research process. They showed Wikipedia was used commonly at the beginning of the research process. Students used it for a range of reasons including to give a summary about a topic, to define terms, and to obtain introductory information about a new topic. Students who were majoring in architecture, engineering, or sciences were more likely to use Wikipedia than students in other majors.
Another group of studies have dealt with the credibility and quality of Wikipedia. West and Williamson [31] examined quality of 106 articles in Wikipedia in order to assess whether Wikipedia can be used and recommended as a credible reference or information tool. The findings indicated that overall the articles were objective, clearly [7] Empirical 15
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Several other studies investigated issues such as motivations for contributing in Wikipedia (e.g. [32] ), collaborating in Wikipedia (e.g. [33] ), quality of its content (e.g. [34] ) and other issues that are out of the scope of our study.
Overall, few studies investigated the nature of citations made to Wikipedia in journal articles in terms of motivations, subjects, article type, and location of citation. We intend to clarify these issues in this research.
SUBJECTS AND METHODS
The list of indexed English articles in Scopus published in 2007 and 2012 that have cited Wikipedia were retrieved. We selected these 2 years to compare the findings within a 5-year interval. We used the reference field of Scopus database to search for those articles citing Wikipedia.org. The search was restricted to Journal for "Type of Resource" and to Article for "Document Type." Then we used stratified random sampling (subject categories as strata) method to draw a sample (with 95% confidence level) of 256 (out of 1006) articles for 2007 and 346 (out of 4835) articles for 2012.
Bibliometric and content analysis methods were used to carry out this research. Bibliometric methods were used to explore the number of citations to Wikipedia and also to examine the other quantitative aspects. Content analysis was used to investigate the citation motivations and the type and the location of citations. The first author went through the full-text of each article and used a check-list to record the number of its citations to Wikipedia, citation motivations, the location of citation based on the article's subheadings, the type of citing article, and the subject of cited Wikipedia entry. The second author did the same for a few of the articles as an inter-coder consistency test and as a measure to achieve reliability and validity.
To determine the citation motivation we first started to use the categories suggested by past researchers [ Table 2 ]. However, after a few articles it became clear that those categories were insufficient and unsuitable. This was because all of those classifications have been mainly developed with regard to citations to journal articles. As mentioned in the literature review, clearly, Wikipedia entries are different from journal articles in nature and people are unlikely to cite them for reasons such as the negational reasons. Therefore, we needed a new classification that took into account more precise reasons. Therefore, we used an inductive approach and as we went through the articles we gradually developed a classification of citation motivations. We did this for about 50 articles and then refined the classification and use the refined version for the analysis. To determine the subject of citing articles we used the subject categories of Scopus.
RESULTS

Citation Motivations to Wikipedia
We identified 20 motivations for citation to Wikipedia as below: 
Number of Citations to Wikipedia
Type of Articles Citing Wikipedia
Citation Motivation
In general, we found 20 motivations or reasons for citing Wikipedia; but the numbers of motivations varied from 2007 to 2012 and from one subject to another. Table 5 shows these differences. The most frequent reason to cite Wikipedia was presenting general information. The fewest number of citations to Wikipedia (0.7) was made to acquire Chemical Equation.
Location of Citation to Wikipedia in Articles
Citation to Wikipedia appears in different parts of articles. Table 6 shows the location of citation to Wikipedia in articles in 2007 and 2012. We simply used the names of the sections of articles in which the citations appeared (except for "Body"). This is why there is a "results and discussion" Chemical equation and also a "discussion" section because some papers had a single "results and discussion" section and some others had a section for the results and another separate section for the discussion. has the highest number of citation to Wikipedia in the introduction. 
Subjects of Citing Articles to Wikipedia
DISCUSSION
Our aim was to find out why and where Wikipedia is used as an information source despite some doubts about its credibility. Motivations for citing Wikipedia can be categorized into 20 categories. Our findings lend support to the findings by Baker [29] and Stoddard [35] as both of them showed that one major use of Wikipedia is to provide a definition for a term or concept. Studies by both of them were in the field of law and in Stoddard's related to medicine, technology, and entertainment were the most used entries. Technology (e.g. computer, internet and so on) also appeared a popular subject in our study. The popularity of entries related to computer and the internet might be because there are more and better related entries in these areas in Wikipedia. This is something that needs further investigations. However, the academic community should be encouraged to improve the content of Wikipedia in all fields. Our study also showed that the rate of citing Wikipedia has increased, something that other studies (e.g., [5, 6, 35] ) also found out.
Regarding the location of citations to Wikipedia, a considerable number of them appear in the introduction or introductory sections of articles. Some other citations appear in the sections such as materials and methods, theoretical foundation, and discussion. The fact that the introductory sections of articles host many citations to Wikipedia is not surprising as authors usually need to define and explain concepts in these parts, a need that Wikipedia can meet well.
Most of the citations to Wikipedia are citations to entries where there is certainty about their content and they have public acceptance like chemical equations or geographic or demographic information about a place and also physics or mathematical laws. Easy and quick access to Wikipedia facilitates citing Wikipedia in these cases.
The fact that the rate of citations in some fields such as computer sciences and chemistry is higher than subjects such as neurosciences might be because there are more entries in former subjects than in the latter, or maybe the quality of Wikipedia articles in subjects such as computer sciences and chemistry is better than that of subjects such as neurosciences. Another possible reason is that some subjects such as life sciences (e.g. neuroscience) are more sensitive and authors in these fields prefer to use a more trustworthy information resource than Wikipedia, where there is no well-established quality control mechanism such as peer review in place. All these explanations need further investigation.
Overall, Wikipedia is increasingly cited in the scholarly journal articles. Free and easy access to its content and that its content is updated quickly makes it attractive for users. The fact that the content is in a way the result of crowds' wisdom and is probably understandable for readers with different levels of knowledge might make it even more attractive and it has become a good start point to acquire general information about any subject. As a result, we can see more use of it in the introductory sections of the articles and for reasons such as providing a definition or giving background information. However, the diversity of citation motivations shows the extent to which Wikipedia can be used in scientific publications. We expect an increase in the quantity and diversity of the use of Wikipedia in science in the future. Our study shed some lights on the reasons of using Wikipedia and the way it is used; however, more studies are needed to investigate some of the issues we mentioned above.
